Ultrastructure of proteoglycans in the specific granules of guinea-pig basophilic leukocytes as demonstrated by cuprolinic blue staining.
The ultrastructure of sulphate proteoglycans in basophil granules was examined using cytochemical procedures designed to stabilize and visualize these highly anionic macromolecules in situ. Unfixed or glutaraldehyde-prefixed guinea-pig spleen cells were submitted to fixation/staining in 2.5% glutaraldehyde, 0.2% cuprolinic blue (CB; a cationic phthalocyanin dye) and 0.2 or 0.3 M MgCl2 with or without glycosidase treatments. Abundant electron-dense precipitates were present throughout the granule matrix. The stained structures were often arranged in a quasi-crystalline typical banded pattern. Negative control basophils had no electrondense precipitates. Digestion with chondroitinase ABC destroyed the CB-positive electron-dense banded or filamentous patterns while sialidase treatment did not, but led to larger CB-positive filaments in the cytoplasm near the granules. Taking into account their high anionicity, as shown by the stability of dye binding in the presence of 0.3 M MgCl2, and their susceptibility to chondroitinase ABC, the CB-precipitates are assumed to be related to the sulphated proteoglycans previously characterized in basophil granules. The CB-positive crystalline or filamentous network of the granule matrix is also assumed to reflect the in situ location and organization of these intracellular proteoglycans and may be involved in maintaining the shape of the granule.